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V. INTRODUCTION

This document includes Mathematics Standards:

2.1. Numbers, Number Systems and Number Relatijofish
2.2. Computation and Estimation

2.3. Measurement and Estimation

2.4. Mathematical Reasoning and Connections

2.5. Mathematical Problem Solving and Communicatio

2.6. Statistics and Data Analysis
2.7. Probability and Predictions
2.8. Algebra and Functions
2.9. Geometry

2.10. Trigonometry

2.11. Concepts of Calculus

SO O
SO O

The Mathematics Standards describe what studeotddsknow and be able to do at four grade levéigdt fifth, eighth and eleventh)lhey
reflect the increasing complexity and sophisticatioat students are expected to achieve as thgyge®through school.

With each Standard divided into conceptual stratids,document avoids repetition of learned slahsl makes an obvious progression across
grade levels less explicit. Teachers shall exgeadtdtudents know and can apply the concepts altgleskpressed at the preceding level.
Consequently, previous learning is reinforced lmitre-taught.

Students who achieve these mathematical standalldsevable to communicate mathematically. Althbugis an interesting and enjoyable
study for its own sake, mathematics is most apjatedy used as a tool to help organize and undetstdormation from other academic
disciplines. Because our capacity to deal witlratigs mathematical is changing rapidly, studemist be able to bring the most modern and
effective technology to bear on their learning @thematical concepts and skills.

A glossary is included to assist the reader in tstdading terminology contained in the standardsrd&/ in bold faced text are included in the
glossary.
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2.1. Numbers, Number Systems and Number Relationigs

Strand

2.1.3. GRADE 3

2.1.5. GRADE 5

2.1.8. GRADE 8

2.1.11. GRADE 11

Pennsylvania's public schools shall teach, challengnd support every student to realize his or heaximum potential and to acquire the knowledge

and skills needed to:

Apply one-to-one correspondence

Apply numberpatterns to count and

Model and compare values of

Model and compare values of

A. : : S
Count and compar and number patterns to count up andcompare values Qf whole numbers, | integersandrational numbers. irrational and complex numbers.
count back and to compare values qgf fractions and decimals.
numbers
whole numbers and values of money.
Represengequivalent forms of the Use number theory concepts and Represent and use numbers in Use factoring to create equivalent
B same number through the use of models to represent or rename wholeequivalent forms (e.gintegers forms of polynomials.

Represent number;
in equivalent forms

5 concrete objects, drawings, word
names and symbols.

numbers, fractions and decimals.

fractions, decimals, percents,
exponents scientific notation,
square rootsabsolute value¥

C.
Concepts of
Numbers and
Relationships

show the concept of fraction as part
a whole.

Use drawings, diagrams or models toUse models to represent the concef

obf aninteger, fraction, decimal or
percent.

t Useratio andproportion to model
relationships between quantities.

Intentionally Blank

D.
Place Value

Apply place-value concepts and bas
ten numeration to order and compar
whole numbers.

eApply place-value concepts to order
eand compare decimals and to expre
whole numbers and decimals in
expanded notation.

Extend place-value concepts to
ssepresent large numbers using
exponential, scientific and calculator
notation.

Use exponential, scientific and
calculator notation to represent any
rational number.

E.
Number Theory

Apply numberpatterns even and
odd, factors and multiples to
represent numbers in various ways.

Develop and apply number theory
concepts (e.gprimes, factors,
multiples, composite} to represent
numbers in various ways.

Apply concepts oprime and
compositenumbers to calculate GCH
(Greatest Common Factor) and LCIM
(Least Common Multiple) of number

Apply the concepts of prime and
scomposite polynomials to determing
1SGCFs (Greatest Common Factor) and
5LCMs (Least Common Multiple) of
polynomials.

F.
Concepts and
Applications of
Operations

Understand the concepts of addition
and subtraction and use timgerse
relationships between addition and
subtraction to determine unknown
guantities inequations

Understand the concepts of
multiplication and division and use
theinverserelationships between
multiplication and division, to
determine unknown quantities in
equations

Understand the concepts of
exponentsand roots and use the
inverserelationships between
exponentsand roots to determine
unknown quantities iequations

Understand the concepts of
exponential andlogarithmic forms
and use thenverserelationships
betweenrexponentialandlogarithmic
expression to determine unknown
guantities inequations
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2.2. Computation and Estimation

Strand

2.2.3. GRADE 3

2.2.5. GRADE 5

2.2.8. GRADE 8

2.2.11.GRADE 11

Pennsylvania's public schools shall teach, challengnd support every student to realize his or heaximum potential and to acquire the knowledge

and skills needed to:

A. Develop fluency in the use of basic | Intentionally Blank Intentionally Blank IntentiorigBlank
Fluency in Basic | facts for the four operations.
Facts
Add and subtract single- and double- Multiply and divide single- and Add, subtract, multiply and divide Intentionally Blank
digit numbers with regrouping and | double-digit numbers; add and different kinds and forms ahtional
B triple-digit number, without subtract fractions and mixed numbersjumbers includingintegers decimal

Computation

regrouping including problems with
money.

add, subtract, multiply and divide
decimals.

fractions, percents and proper and
improper fractions.

C.
Evaluate Numerical
Expressions

Intentionally Blank

Intentionally Blank

Use the erdof operations to
evaluate numericaxpressions

Evaluate numericaxpressionghat
include the four basic operations an
operations opowersand roots,
reciprocals, opposites andbsolute
values

D.
Numerical
Estimation

Estimate values, sums and differeng
of quantities and conclude the
reasonablenessf those estimates.

elstimate results from calculations
with basic operations of whole
numbers and decimals and check th
reasonableness of those estimates.

Estimate the values afational
numbers and the results from
ecalculations with basic operations of
fractions and percents and check th
reasonableness of those estimates.

11°

Intentionally Blank
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2.3. Measurement and Estimation

Strand

2.3.3. GRADE 3

2.3.5. GRADE 5

2.3.8. GRADE 8

2.3.11.GRADE 11

Pennsylvania's public schools shall teach, challengnd support every student to realize his or heaximum potential and to acquire the knowledge

and skills needed to:

Demonstrate an understanding of

Use concrete objects to demonstrat

2 Intentionally Blank

Intentionally Blank

A. g .
Concept of measurable characterlsncs and t_he_ the meaning of measurement
need to quantify those characteristigsquantities (e.g., perimeter, area,
Measurement : .
weight, capacity).
Identify a measurable characteristic|oBelect and use appropriate instrumgnBevelop strategies for determining | Intentionally Blank
B an object, select an appropriate and units for measuring quantities tg areas and volumes of compound

Units and Tools
of Measurement

standard or non-standard unit of
measure and tool, and determine th
measurement to a specified level of
accuracy.

specified level of accuracy.

11°

shapes and solids.

Tell time on aranalogand digital
clock, identify times of day and nigh

Calculate perimeter and area, and
sums and differences of

Calculate volume, surface area, and
degrees of angles; calculate

Use properties of geometric figures
and measurement formulas to solve

C. . : e .
Calculations as a.m. a_nd p.m., and calculate measurements. circumference and area of circles, apfbr a missing quantity (e.g., the
elapsed time. use a measurement formula to solve measure of a specific angle created
for a missing quantity. parallel lines and a transversal).
Identify equivalent measurements | Perform basic conversions within a | Perform conversions within the Intentionally Blank
D within the same system. system. metric systemand within the

Conversions

customary system including scale
measurements, between units of tim
and between units of temperature.

e

Intentionally Blank

Intentionally Blank

Describew@ change in linear

Describe how a change in the value

E. dimension of an object affects its onevariable in a formula affects the
Relations perimeter, area and volume. value of the measurement.
= Estimate and verify measurements ¢fEstimate and verify measurements ¢fEstimate and verify measurements ¢f
‘ length, area, weight, and capacity. | length, perimeter, area, volume, rate and mass.
Measurement ; . !
Estimation capacity, temperature, time, weight

and angles.
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2.4. Mathematical Reasoning and Connections

Strand

2.4.3. GRADE 3

2.4.5. GRADE 5

2.4.8. GRADE 8

2.4.11. GRADE 11

Pennsylvania's public schools shall teach, challengnd support every student to realize his or heaximum potential and to acquire the knowledge

and skills needed to:

Usemodelsand number facts to dray
conclusions and explain reasons for

vUse models, number facts, propertig
and relationships to draw conclusiot

sDraw inductive anddeductive
sconclusions within mathematical

Write formal proofs (direct proofs,
indirect proofgproofs by

Reaébning conclusions. and explain reasons for conclusions| contexts. contradiction, use of counter-
examples, truth tables, etc.) to
validate conjectures or arguments.

Interpret statements made with pregiddse if...then statements to express | Use if...then statements to construct Use statements, conversesjerses
language of logic (e.g., “all”, “or”, conditional relationships. simplevalid arguments. and contra positives to constrwetlid
B “every’, “none”, “some”, “or”, argumentsor to validate arguments.

Connections

umanyu) .
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2.5. Mathematical Problem Solving and Communicatin

Strand

2.5.3. GRADE 3

2.5.5. GRADE 5

2.5.8. GRADE 8

2.5.11.GRADE 11

Pennsylvania's public schools shall teach, challengnd support every student to realize his or heaximum potential and to acquire the knowledge

and skills needed to:

A.
Problem Solving

Develop a plan to analyze a probleny,Develop a plan to analyze a probleny,Develop a plan to analyze a problen,Develop a plan to analyze a proble

identify the information needed to
solve the problem, carry out the plan

check whether an answer makes sensbheck whether an answer makes se

and explain how the problem was
solved in grade appropriate contextg

identify the information needed to
,Solve the problem, carry out the plan

and explain how the problem was
.solved in grade appropriate contexts

identify the information needed to
,solve the problem, carry out the plan
na@ply estimation skills as appropriat

.and explain how the problem was

solved in grade appropriate contexts.

identify the information needed to
,solve the problem, carry out the plan

b check whether an answer makes se
check whether the plan makes senseand explain how the problem was
solved in grade appropriate contexts.

nse

B.
Communication

Use appropriate mathematical
vocabulary when explaining how to
solve a problem.

Use appropriate mathematical termg
vocabulary, language, symbols and
graphs to explain clearly and logical
solutions to problems.

,Use precise mathematical language
notation and representations,

yincluding numerical tables and
equations simple algebraic
equationsand formulas, charts,
graphs and diagrams to explain and
interpret results.

Use symbols, mathematical
terminology, standard notation,
mathematical rules, graphing and
other types of mathematical
representations to communicate
observations, predictions, concepts,
procedures, generalizations, ideas g
results.

nd
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2.6. Statistics and Data Analysis

Strand

2.6.3. GRADE 3

2.6.5. GRADE 5

2.6.8. GRADE 8

2.6.11. GRADE 11

Pennsylvania's public schools shall teach, challengnd support every student to realize his or heaximum potential and to acquire the knowledge

and skills needed to:

A.
Collection of Data

Gather data from surveys and
observations within the classroom o
homes.

Gather data from surveys and
observations from sources outside tf
classroom or home.

Understand and apply sampling
néechniques to gather data including

simple random sampling and

convenience sampling.

Design and conduct an experiment
using random sampling.

B.
Organization and
Display of Data

Organize and display data using
pictures, tallies, charts, bar graphs 3
pictographs.

Use pictures, tallies, tables, charts, |
ngraphs, line graphs, diagrams, and
graphs to organize, display, and
analyze data. (Standard wording wa
rearranged to insert the woadalyze

in a logical place.)

bddrganize and display onariable
data using appropriate data display,
such astem and leafandbox-and

swhisker plots, and twovariable data
with scatterplots.

Intentionally Blank

Describe data displayed irdeagram
(e.g., Venn)a graph or a table.

Calculatemeanandrange, identify
themedian and thenode of a set of

Calculateguartiles for onevariable
data and describe tlverrelation

Select or calculate the appropriate
measure ofentral tendency,

C. data, and use these quantities to coefficient for twovariable data calculate and apply the interquartile
Numerical describe the data. displayed in ascatterplot. range for onvariable data, and
Summaries construct a line of best fit and

calculate its equation for tweariable
data.
Analyze data shown in tables, chart$,Compare data using multiple Compare data sets graphically using Intentionally Blank

D. diagrams, and graphs; compare the| categories displayed in a graph. double-bar and double-line graphs gnd

Statistical data from two categories displayed ip numerically using mean, median,

Comparisons

a graph and compare representatior
of a set of data in different graphs.

S

mode, range anguartiles.

E.
Interpretation of
Data

Determine theeasonablenessf a
statement based on a comparison tq
data displayed in a graph.

Determine theeasonablenessf a
statement based on a comparison tqg
data displayed in a graph and

summarized by numerical measures.

Determine the effect of extreme
values on numerical summaries and
calculate estimates based on survey
results or graphs.

Make predictions based tines of
best fit or draw conclusions on the
value of avariable in a population
based on the results of a sample.
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2.7. Probability and Predictions

Strand

2.7.3. GRADE 3

2.7.5. GRADE 5

2.7.8. GRADE 8

2.7.11. GRADE 11

Pennsylvania's public schools shall teach, challengnd support every student to realize his or heaximum potential and to acquire the knowledge

and skills needed

to:

A.
Calculate
Probabilities

Determine the chance of an event
occurring by performingimulations
with concrete devices (e.g., dice,
spinner).

Predict and calculate the likelihood
simple events

pfCalculate therobability of an event
involving “and”, “or” or “not”.

Useprobability to predict the
likelihood of an outcome in an
experiment.

B.
Prediction of
Outcomes

Determine whether different
outcomes of the same event are
equally likely or not equally likely.

Predict and determine why some
outcomes of a particular event are
certain, more likely, less likely,
equally likely or impossible.

Intentionally Blank

Intentionally Blank

C.
Representations of
Probabilities

Write the likelihood of an event as 4
fraction.

Expressrobabilities as fractions
and/or decimals.

Determine the number of
combinations andpermutations for
an event.

Compare odds armtobability .

D.
Display Sample
Spaces

List or graph the possible results of
experiment.

ahist all possible combinations and

arrangements of outcomes of an
experiment (i.etree diagrams
matrices, etc.)

Intentionally Blank

Intentionally Blank

E.
Compare
Theoretical and
Experimental
Probabilities

Determine that there can be a
difference between predicted and
actual outcomes.

Compare predictions based on
theoreticalprobability and
experimental results.

Find the experimental or theoretical
probability of the outcomes of a
simple or compound event.

Useprobability to make judgments
about the likelihood of various
outcomes.
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2.8. Algebra and Functions

Strand

2.8.3. GRADE 3

2.8.5. GRADE 5

2.8.8. GRADE 8

2.8.11. GRADE 11

Pennsylvania's public schools shall teach, challengnd support every student to

and skills needed to:

realize his or hemximum potential and to acquire the knowledge

A.
Algebraic Properties

Use the concept of equality and
concrete objects to demonstrate
understanding of commutative,
associative and identity properties.

Use the concept of equality to
demonstrate understanding of the
distributive property.

Use the concept of equality to
demonstrate understanding of the
inverse properties of numbers and tii
addition and multiplication propertie
of equality.

Intentionally Blank

e

3

B.
Algebraic
Manipulations

Use concrete objects and trial and
error to solve number sentences
(equationsandinequalities).

Select and use strategies, including
concrete objects, to solve number
sentencesequationsand
inequalities) and explain the method
of solution.

Evaluate and simplify algebraic
expressionsand solve and graph
linearequationsandinequalities.

Evaluate and simplify algebraic
expressions and solve and graph
linear, quadratiogxponentialand
logarithmic equationsand
inequalities, and solve and graph
systems oéquationsand
inequalities.

Recognize, describe, extend, creatg

Recognize, describe, extend, creatg

, Find the missing elements and

Recognize, describe and generalizg

C and replicate a variety giatterns replicate and form a rule for a variety recognize, describe and extend pattern using sequences and series|
Pattérns including attr_lbute, activity, number | of patterns, sequencesand _ patterns to mclude_llnear, _ predict long-term outcomes.
and geometripatterns. relationships verbally, numerically, | exponential and simple quadratic
symbolically and graphically. equations.
Use a rule to find a missing value, an®etermine a functional rule from a | Create a table or graph from a Demonstrate an understanding and
determine a rule for a given pattern.| table or graph. function al rule. apply properties of functions
D. (domain, rangejnverseg and,
Functions characteristics of families of functior
(linear, polynomial, rational,
trigonometric, exponential,
logarithmic).
Use concrete objects or combinationdJse concrete objects and Use combinations of symbols and | Use combinations of symbols and
of symbols and numbers to representcombinations of symbols and numbers to creaexpressions numbers to creaexpressions,
E expressions, equationand numbers to creagxpressions, equationsin one or twovariables equationsandinequalities in two or
Modéling |r_1equ_aI|t|es that model mathematical equation a_ndme_qua!mesthat model andmequalmesm_ one_varlable that more\_/arlables_, systems of
situations. mathematical situations. model problem situations. equationsandinequalities, and
functional relationships, that model
problem situations.
Describe data represented in a table,Describe data represented in Interpret the results of solving Interpret the results of solving
F. chart or number sentence and/or equations, inequalitiestables or equationsin one or twovariables equations, inequalities, systems of
Interpret Results of| create a story that matches that data.graphs and/or create a story that and inequalities in oneariable in the | equationsandinequalitiesin the
Modeling matches that data. context of the situation that motivatedcontext of the situation that motivate

the model.

the model.
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2.9 Geometry

Strand

2.9.3. GRADE 3

2.9.5. GRADE 5

2.9.8. GRADE 8

2.9.11. GRADE 11

Pennsylvania's public schools shall teach, challengnd support every student to realize his or heaximum potential and to acquire the knowledge

and skills needed to:

Name, describe and draw/build 2- al

nddentify, describe, and define 1-, 2-,

Name, describe and apply geometri

C Create justifications for arguments

A 3-dimensional shapes. and 3-dimensional shapes and their| relations for 1- dimensional shapes | related to geometric relations.
Definitions, related parts, and classify and and 2- dimensional shapes and 3-
Properties and compare 2- and 3- dimensional shapetimensional solids.
Relations on the basis of their properties.
Identify and draw lines afymmetry. | Predict and describe the result of a | Predict and describe the result of a | Use arguments based on
B. translation (slide),rotation (turn), or | translation (slide),rotation (turn), or | transformations to establish
Transformations andl reflection (flip) of a 2- dimensional | reflection (flip) of a 3- dimensional | congruenceor similarity of 2-
Symmetry shape. shape. dimensional shapes
Identify locations of points with Identify location of points with Plot ordered pairs and 2-dimensional Use techniques from coordinate
C. whole number coordinates on a fractional or decimal coordinates on|ashapes that satisfy given conditions |ogeometry to establish properties of
Coordinate number line or on a 2- dimensional | number line or on a 2- dimensional | a 2-dimensionatoordinate system | lines, shapes and solids.
Geometry coordinate system coordinate system
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2.10 Trigonometry

Strand

2.10.3. GRADE 3

2.10.5.GRADE 5

2.10.8. GRADE 8

2.10.11. GRADE 11

Pennsylvania's public schools shall teach, challengnd support every student to realize his or heaximum potential and to acquire the knowledge

and skills needed to:

A.
Right Triangle
Concepts and
Applications

Identify right angles in the
environment.

Identify and compare parts of right
triangles, including right angles, acu
angles, hypotenuses and legs.

Compute measures of sides and an
aisingproportions, the Pythagorean
Theorem and right triangle
relationships.

yletentify, create and solve practical
problems involving right triangles
using therigonometric functions
and the Pythagorean Theorem.

B.
Trigonometric
Functions

Intentionally Blank

Intentionally Blank

IntentiorigBlank

Graph periodic and circular function
describe properties of the graphs.
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2.11 Concepts of Calculus

Strand

2.11.3. GRADE 3

2.11.5.GRADE 5

2.11.8. GRADE 8

2.11.11. GRADE 11

Pennsylvania's public schools shall teach, challengnd support every student to realize his or heaximum potential and to acquire the knowledge

and skills needed to:

A.
Extreme Values

Identify whole number quantities an(L Make comparisons of numbers (e.g.

measurements from least to most ar
greatest value.

anore, less, same, least, most, great
than, less than).

Analyze graphs of related quantities
for minimum and maximum values
and justify the findings.

Determine and interpret maximum
and minimum values of a function
over a specified interval.

Intentionally Blank

Describe the relationship betwe
rates of changeand anothevariable

Describe the concept of unit rate,
ratio andslopein the context of rate

Analyze and interpret rates of
growth/decay.

B. (e.g. time, temperature). of change.
Rates
Intentionally Blank Estimate areas and volumeshafpes | Intentionally Blank Estimate areas under curvengisi
C and solids as the sums of areas of tiles sums of areas.

Accumulation of
Areas and Volumeg

and volumes of cubes.
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VI. GLOSSARY

Absolute value: A number’s distance from zero on a number linee @bhsolute value of 2 is equal to the absoluteevafu2.
Algorithm: A method of performing an arithmetic operation.

Analog time: Time displayed on a timepiece having hour and teilands.

Array: Arrangement of a series of items according to #ilaes of the items (e.g., largest to smallest).
Box-and-whisker plot: A graphic method for showing a summary of datagisnedianguartiles and extremes of data.

Central Tendency: The degree of clustering of the values of a stagiktlistribution that is usually measured by thehanetic mean,

mode, or median.

Combination: A subset of the elements in a given set, withegard to the order in which those elements aregech
Composite number: Any positive integer exactly divisible by one oora positive integers other than itself and 1.
Congruent: Having the same shape and the same size.

Conjecture: A statement believed to be true but not proved.
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Coordinate system:

Correlation:

Customary system:

Deductive reasoning

Direct variation:

Domain:

Equation:

Equivalent forms:

A method of locating points in the plane or inepay means of numbers. A point in the planeadsatied by its
distances from both a horizontal and a vertica talled the axes. The horizontal line is callegix-axis. The
vertical line is called the y-axis. The pairs ohmbers are called ordered pairs. The first numtadied the x-
coordinate, designates the distance along thedwakaxis. The second number, called the y-coatd| designates
the distance along the vertical axis. The poiwlath the two axes intersect has the coordin&€y énd is called the
origin.

A measure of the mutual relationship between\aviables.

A system of weights and measures frequently usédei United States. The basic unit of weighhésgound; the

basic unit of capacity is the quart.

The process of reasoning from statements accestadie to reach a conclusion.

Two variables are so related that their ratio remains constant.

The set of all possible values for the unknowanropen sentence.

A statement of equality between two mathematigptessions (e.g., X +5=Y - 2).

Different forms of numbers that name the same raur(dag., fraction, decimal, percent3s.5, 50%).
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Expanded notation:

Exponential function:

Exponent:

Expression:

Factor:

Factorial:

Function:

Geoboard:

Graphing calculator:

Independent events:

Involves writing the number in expanded form towhbe value of each digit
(e.g., 15,629 = 10,000 + 5,000 + 600 + 20 + 9).

A function whose general equation is y = B or y = a x B, where a, b and k stand for constants.

A numeral used to tell how many times a numbemodble is used as a factor (e.g%, &', ).

A mathematical phrase that can include operatiomsierals andariables. In algebraic termsi 2 3x; in numeric
terms: 13.4 - 4.7.

The number ovariable multiplied in a multiplication expression.
The expression n! (n factorial) is the producalbthe numbers from 1 to n for any positive intege
A relation in which each value of an independeritible is associated with a unique value of the dependsoe.

A board with pegs aligned in grid fashion thatnpi&s rubber bands to be wrapped around pegs to geometric
figures.

A calculator that will store and draw the graphseveral functions at once.

Events such that the outcome of the first eveatrizaeffect on therobabilities of the outcome of the second event (e.g.,

two tosses of the same coin are independent events)
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Inductive reasoning:

Inequality:

Infinite:

Integer:

Inverse:

Inverse operations:

Inverse variation:

Irrational number:

Limit:

Generalizations made from particular observatio a common occurrence.

A mathematical sentence that contains a symbgl, (e, <,>, < or=) in which the terms on either side of the symbol

are unequal (e.g., x <y, 7 >3zm).

Has no end or goes on forever.

A number that is a positive whole number, a negatihole number or zero.

A new conditional formed by negating both the aatlent and the consequent of a conditional.

Operations that undo each other (e.g., additiohsaibtraction are inverse operations; multiplicaamd division are

inverse operations).

When the ratio of oneariable to the reciprocal of the other is constant, onghein is said to vary inversely as the
other.

A number that cannot be written as a simple foarctilt is an infinite and non-repeating decimal.

A number to which the terms of a sequence geeclss that beyond a certain term all terms ardose @s desired to
that number.
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Line of best fit:

Linear function:

Linear measurement:

Logarithm:

Manipulatives:

Mathematical model:

Matrix:

Maximum:

Mean:

The line that fits a set of data points with thea#est value for the sum of the squares of therefivertical distances)

from the data points to the line; the regressioe. i

A function whose general equation is y = mx + heve m and b stand for constants and @n

Measurement in a straight line.

The exponent indicating the power to which a fixednber, the base, must be raised to produce a givaber. For
example, ifn* = a, the logarithm of a, with n as the base, syxbolically, loga = x. If the base is 10, the log of 100
is 2.

Materials that allow students to explore mathecadttoncepts in a concrete mode.

A representation in the mathematical world of sganenomenon in the real world. It frequently cetssof a function

or relation specifying how tweariables are related.
A rectangular array of numbers representing shiclys as the coefficients in a systeneqfationsarranged in rows
and columns.

The greatest number in a set of data.

The sum of the set of numbers divided by n, thebemof numbers in the set.
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Median:

Metric system:

Minimum:

Missing addend:

Mode:

Multiple:

Normal curve:

One-to-one

correspondence:

The number that lies in the middle when a setumhipers is arranged in order. If there are two teiddlues, the

median is the mean of these values.

A system of measurement used throughout the vbased on factors of 10. It includes measuresntite weight and

capacity.

The least number in a set of data.

A member of an addition number sentence in whiel térm is missinge.g., 5+ = 8).

The number(s) that occurs most often in a setioflyers (e.g., inthe set 1, 2, 3, 3, 5, 8; the neadg.

A number that is the product of a given integer andther integer (e.g., 6 and 9 are multiples of 3)

A graphical plot of a mathematical function (foeqcy distribution) which is unimodal and symmetkic

When one and only one element of a second sesignasl to an element of a first set, all elemehte@second set
are assigned, and every element of the first ®ahassignment, the mapping is called one-to-®gge {n the set Bill
Clinton, George Bush, Ronald Reagan, Jimmy Carii#lary Clinton, Barbara Bush, Nancy Reagan andaRos
Carter, there is a one-to-one correspondence bpttheepairs).
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Open sentence:

Order of operations:

Patterns:

Permutation:

Perpendicular lines:

Plotting points:

Polygon:

Powers:

Prime:

A statement that contains at least one unknowhedomes true or false when a quantity is sulbstitor the unknown
(e.g.,x+5=9,y-2=7).

Rules for evaluating an expression: work firsthmtparentheses; then calculate all powers, frdntderight; then do
multiplications or divisions, from left to righthén do additions and subtractions, from left thirig

Regularities in situations such as those in naewents, shapes, designs and sets of numberssfargls on
pineapples, geometric designs in quilts, the nursbguence 3, 6, 9, 12,...).

An arrangement of a given number of objects frogivan set in which the order of the objects isdigant.
Two lines that intersect to form right angles (elg.J, ).

Locating points by means of coordinates, or aelnywplotted points, representing an equation bgnmaef a curve so
constructed.

A union of segments connected end to end, suthettd segment intersects exactly two others ahdpoints.

AN\ ONT OO

A number expressed using an exponent. The nufiligrread five to the third power or five cubed.

An integer greater than one whose only positietois are 1 and itself (e.@, 3, 5, 7, 11, 13, 17, and 19).
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Probability:

Problem-solving:

Proof by contradiction:

Proportion:

Quadrilateral:

Quartiles:

Radian:

Range (1) :

Range (2) :

Rate of change:

A number from O to 1 that indicates how likely sihing is to happen.
Finding ways to reach a goal when no routine Ea#pparent.

A proof in which, if s is to be proven, one reasfmom nots until a contradiction is deduced; from this ic@cluded
that nots is false, which means that s is true.

: a_=c . :
An equation of the form6 = g that states that the two ratios are equivalent.

A four-sided polygon.

The three values that divide an ordered set mtio $ubsets of approximately equal size. The skqaartile is the

median.
. 1 .
A unit of angular measure equal%& of a complete revolution.
T

The difference between the greatest number anéise number in a set of data.
The set of output values for a function.
The limit of the ratio of an increment of the ftioo value at the point to that of the independeriéble as the

increment of theariable approaches zero.
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Ratio:

Rational numbers:

Real numbers:

Reasonableness:

Reciprocal:

Rectangular prism:

Reflection:

Regression:

Regular polygon:

Relation:

Reliability:

Repeated addition:

A comparison of two numbers by division.
. : a . . . .
Any number that can be written in the fo%mwhere a is any integer and b is any integer exoeyt.

The set consisting of all rational numbers andradtional numbers.

Quality of a solution such that it is not extreareexcessive.

The fractional number that results from dingdone by the number.

A three-dimensional figure whose sides are atiamgles; a box.

A transformation that produces the mirror imaga gkeometric figure.

The line that represents the least deviation flle@rpoints in a scatter plot of data.

A polygon in which all sides have the same meaancdeall angles have the same measure.
A set of ordered pairs.

The extent to which a measuring procedure yidldssame results on repeated trials.

A model for multiplication (e.g., 2 + 2 + 2 =32).
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Rotation:

Scatterplot:

Scientific calculator:

Scientific notation:

Sequence:

Series:

Similarity:

Simple event:

Simulation:

Slope

A transformation that maps every point in the plémits image by rotating the plane around a fpenht or line.

A graph of plotted points that show the relatiopdbetween two sets of data.

A calculator that represents very large or verglsmumbers in scientific notation with the powerifiactorial, square
root, negative and reciprocal keys.

A way in writing a number of terms of an integemger of 10 multiplied by a number greater thanguad to 1 and
less than 10.

A set of ordered quantities (e.g., positive intsyjer

The indicated sum of the terms of a sequence.

Having the same shape but not necessarily the seme

An event whose probability can be obtained fromsabaration of a single occurrence (e.g., the tgssfra coin is a

simple event).

Modeling a real event without actually observihg event.

Theslope of a line is the ratio of the change in y to theresponding change in x; the constant m in theslifunction

equation; rise/run.
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Standard deviation: The square root of the variance.
Stem-and-leaf plot: A frequency distribution made by arranging datg.(estudent scores on a test were 98, 96, 88337, 85, 87, 93,
75, 77 and 83). This data is displayed in a stadHaaf plot below.

98,6, 3,3
87,7,5,5,3,

Systems okquations Two or moreequationsthat are conditions imposed simultaneously othelariables, but may or may not have

common solutions (e.g., x +y =2, and 3x + 2y = 5)

Symmetry: A line of symmetry separates a figure into twogruent halves, each of which is a reflection ofatieer (e.g,

the line through the center of the circle divideistio congruent halves).

t-test: A statistical test done to test the differencenefins of two samples.

Tessellation: A repetitive pattern of polygons that covers amawrith no holes and no overlaps (e.qg., floor}iles
Transformation: An operation on a geometric figure by which eaocmpgives rise to a unique image.

Translation: A transformation that moves a geometric figureslging each of the points the same distance irséime direction.
Tree diagram: A diagram used to show the total number of possilokcomes in a probability experiment.
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Trigonometric functions: A function (e.g., sine, cosine, tangent, cotangsstant, cosecant) whose independatible is an angle measure,

usually in degrees or radians.

Valid argument: An argument with the property that no matter wdtatements are substituted in the premises, ttirevalue of the
form is true. If the premises are true, then thectusion is true.

Variable: A symbol used to stand for any one of a giveroseuumbers or other objects (e.g., in the equatierx + 5, y and x
arevariables).
Variance: In a data set, the sum of the squared deviatimded by one less than the number of elementkarset (sample

variances’) or by the number of elements in the set (poptatariances?).

Vector: A quantity that has both magnitude and directeg.( physical quantities such as velocity andefprc
Venn diagram: A display that pictures unions and intersectiohsets.

Volume: The amount of space enclosed in a space (3-dioadsifigure, measured in cubic units.

Y-intercept: The y-intercept of a line is the y-coordinate & ffoint at which the graph of an equation crodsegy{axis.
T pi, the ratio of the circumference of a circlet®diameter: 3.1415926535.
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